Abstract Quality assessment of genetic counseling practice for improving healthcare is a challenge for genetic services worldwide; however, there is scarce literature regarding quality issues in genetic counseling in the context of presymptomatic testing for late-onset neurological diseases (Paneque et al. 2012) The aims of this qualitative study were to: (1) explore the views of professionals' who provide genetic counseling services for presymptomatic testing for late-onset neurological diseases regarding relevant quality indicators for counseling practice; and (2) examine current assessment of such counseling practice for Portuguese genetic services. Quality indicators are a means of measuring either the process or outcomes of patient services, with the aim of evaluating and improving quality of care (Mainz 2003) . In this study, we defined quality indicators as measurable outcomes of the counseling process that may reflect good professional practice and desirable endterm effects. We undertook interviews with 18 genetic health professionals (85 % of all genetic counseling professionals involved) from the major genetic services in Portugal. Results indicate that professionals valued some core components of genetic counseling, including providing information and decision-making support, informing the consultand about the genetic counseling protocol, as well as exploring motivations, expectations for test results, consequent anticipated life changes, psychosocial adjustment, and personal and familial experience with the disease. Professionals were not, however, able to clearly elucidate quality indicators for effective practice and some reported they had not reflected on that topic before. Professionals also reported specific challenges in their practice, such as ambiguity of the health/illness status and affirming consultands' autonomy. Results of the study have revealed a lack of knowledge about quality indicators and tools to assess counseling practice. A credible set of quality indicators for presymptomatic testing is required as a foundation for the development of specific tools.
Introduction
Presymptomatic testing (PST) for late onset neurodegenerative disorders (LONDs) has been the focus of much research, including uptake of testing, withdrawal from the process, ethical challenges and psychosocial impact (Duisterhof et al. 2001; Almqvist et al. 2003; Decruyenaere et al. 2003; HDSA 2003; Timman et al. 2004; Rolim et al. 2006; Tibben 2007; Bernhardt et al. 2009 : Futter et al. 2009 Cruz et al. 2011; Dufrasne et al. 2011; Rodrigues et al. 2012; Cruz et al. 2013) .different contexts and for a range of conditions may also contribute to a standard of care for genetic counseling practice . In order to offer PST ethically and effectively, guidelines have been developed (International Huntington Association IHA and the World Federation of Neurology WFN Research Group on Huntington's Chorea 1994a , 1994b and reviewed recently, according to empirical evidence and new technological advances (MacLeod et al. 2013) . Communication of test-related information, post-test counseling and individual's experiences of PST have been seen as especially relevant aspects in these guidelines (MacLeod et al. 2013; Skirton et al. 2013) .
Genetic counseling protocols are based on the principle that all at-risk individuals considering a PST should be given relevant (oral and written) information and counseling, in order to make an informed voluntary decision, in the context of their own lives. The establishment of a respectful relationship between counsellor and consultands is also essential for the accomplishment of a consultand-centred process of counseling that meets the patient's expectations, values and agenda (MacLeod et al. 2013; Skirton et al. 2013) . Recent recommendations of the European Huntington's Disease Network (MacLeod et al. 2013 ) are aimed to inform improvement of other PST protocols, such as those for spinocerebellar ataxias (SCAs) and other neurodegenerative disorders, as well as for familial cancers.
The psychological complexity of counseling for PST has been noted by some researchers (Evers-Kiebooms et al. 2000; Evers-Kiebooms 2010) . However, even before genetic testing was available for HD, genetic counseling played an important role in services for families affected by neurodegenerative conditions as a setting in which exploration of individual and familial feelings and coping styles, as well as consideration of available reproductive options could take place (Evers-Kiebooms 2010) . The uncertainty surrounding the mutation status and the potential of transmission to offspring, variability of age-of-onset, clinical expressivity and penetrance, challenge effective practice and require advanced counseling skills (MacLeod et al. 2013; Skirton et al. 2013) .
Continuously assessing practice, measuring endpoints, and improving genetic counseling remain great challenges (Kosonen et al. 2008) , as literature on quality issues in this context is still scarce. Quality indicators are a means of measuring either the process or outcomes of patient services, with the aim of wevaluating and improving quality of care (Mainz 2003) . In this study, we defined quality indicators as measurable outcomes of the counseling process that may reflect good professional practice and desirable end-term effects. However, neither a set of common quality indicators, nor appropriate guidelines for effective practice, exist internationally (Paneque et al. 2012) . Relevant studies on genetic counseling outcomes and process have identified aspects to be considered to improve counseling (Kosonen et al. 2008; Meiser et al. 2008; Sivell et al. 2008; Paneque et al. 2012) . Nevertheless, integration of those findings into appropriate guidelines or tools is still incomplete.
The focus of this paper was genetic counseling for presymptomatic testing for late-onset neurodegenerative disorders. The aims of this study were (1) to explore professionals' views of relevant quality indicators in their own genetic counseling practice concerning PST for neurodegenerative disorders; and (2) to examine current assessment of such counseling practice in Portuguese genetic services.
Methods

Design of the Study
We used a cross-sectional qualitative design, since the main goal was to explore practitioners' experiences and perspectives in an area where little evidence is available to guide research or practice (McAllister et al. 2010) . All procedures followed were in accordance with the Helsinki Declaration of 1975, as revised in 2008, and after approval of the Ethics Committee of the University of Porto. Written informed consent was obtained from all professionals interviewed.
Recruitment of Participants
All of the 21 genetics health professionals from the four public institutions where genetic counseling for PST is currently offered in Portugal (three genetics departments from general hospitals' and one genetics center) were invited to take part in this study. An email was sent to each director of services, inviting the group to participate and explaining the research goals. Professionals from different fields were eligible to participate, as long as they were included within the multidisciplinary teams of PST counseling protocols. A description of the project, the interview guide, an information sheet and the consent forms were sent to all teams, to be distributed among their genetic health providers. Subsequent email and phone contacts were made to arrange and schedule the interviews. For ethical purposes, researchers did not request any information (regarding profession or their motivations) from those who declined to participate in the interview.
Participants
Eighteen professionals (participation rate of 85 %), of whom five were men, were interviewed, comprising: nine medical geneticists, five psychologists and four medical genetics specialty trainees (Table 1) ; they had an average of 8 years of practice experience in genetic counseling for PST (range: 1-17). Those who agreed were sent the interview guide prior to the interview with the topics to be discussed (Table 2) .
Data Collection
Semi-structured in-person interviews were conducted between June and December 2012 by the two first authors, and lasted approximately between 30 min and 1 hour. A semistructured interview schedule (Table 2 ) was prepared including a framework of themes to be explored to enable the interview to be flexible and adapted if required (Strauss and Corbin 1998) . Participants had the opportunity to address each question; prompts were given to aid participants' discourse, largely by the use of further open questions. All interviews were digitally recorded with the participant's consent. The majority of participants requested a summary of the study main results, which was sent.
Data Analysis
Interviews were audio recorded, fully transcribed and submitted to thematic analysis, using the grounded theory methods of coding and constant comparison (McAllister 2001; Strauss and Corbin 1998) . Open coding was used to summarize content and representative statements from similar and recurring themes; coded data were then constantly compared within and between the transcripts, to consistently identify links and patterns. Transcripts were reviewed several times by the research team, for interpretation, until consensus was reached. Emerging themes were compared and charted to develop content categories. 
Results
Three main themes emerged from the content analysis of the interviews: (1) genetic counseling core components; (2) the specific challenges of counseling regarding PST for late-onset neurodegenerative disorders; and (3) differences in professionals' perception of what consultands regard as quality issues. Themes were not mutually exclusive and represent fluid rather than discrete and sequential categories. Some quotations from professionals are presented to illustrate related key points, followed by the background code (medical geneticist, MG; resident of medical genetics, RG; or clinical psychologist, CP).
Theme 1. Genetic Counseling for PST: Core Components
Information Support
Provision of adequate information was mentioned by all participants as a core component. Respondents believed this should include aspects such as the severity of the disease, clinical symptoms and its progression, age-onset and variability, treatment options, risk assessment, and reproductive options. In addition, participants felt the current level of knowledge should be stressed, in order to make consultands aware of the need of keeping themselves informed and, at the same time, fostering hope towards their future.
"I believe we should discuss with consultands that all that we are talking [about] is limited to the present, and that this information could be different 10 years from now, or less, and intensive research will continue to be undertaken in the meanwhile." [MG] The use of visual and written informative materials and the use of metaphors and analogies, while translating complex scientific information, were also referred.
"In all cases, we give support materials for consultation after the visit to the centre, for calm reading…, when we are discussing more complex information I like to use metaphors, so the comprehension of genetic information will be facilitated." [RG] The need to avoid genetic reductionism when discussing causes of the disease and of addressing myths and prejudgments regarding the presence of the genetic condition in the family was also mentioned.
"I think it is important to know the personal background, where the consultands come from, their motivations for being here, what do they already know about the illness and the test, in order to allow us to deconstruct their beliefs, if needed" [CP] Additionally, some professionals also mentioned the need to include information about issues related to family implications of the test and availability of social networks of support. "It's relevant to know the sources of social support, to understand openness to keep in touch with patients' organizations, not only to seek for support, but also to keep themselves informed and updated, to feel safer…" [CP] Finally, ethical principles of protocols were emphasized as relevant information to be communicated. The provision of complete information, including ethical issues of PST, such as autonomy, privacy and confidentiality, as well as the reliability of test results, were also considered core information.
"Our national protocol includes fundamental areas such as autonomy and informed consent and this should be explained to consultands." [MG]
Decision Making Process
Another core component of genetic counseling, from the professionals' point of view, was the facilitation of autonomous decision-making. Inclusion of decision-making support, based on the consultand's motivation, expectations and needs, was also pointed out.
"I feel happy when I explain the context and all the possible options, and the couple discusses and perceives information between the two of them, and then follows the process … they perceived, comprehended. I give value to empowering them and they use that information for informed decisions, no matter which they are." [MG] PST Protocol information during genetic counseling pre-test sessions Another specific core component was explanation of the purpose of the protocol of consultations as an integrative process. Describing pre and post-test counseling, psychosocial evaluation and follow-up, and periodical neurological follow-ups as part of a multidisciplinary approach was also considered highly desirable.
"It is important to explain what we are going to do along the process…, so consultands can be expecting realistic things." [MG] Discussion of psychosocial issues Some professionals stated that an approach to psychosocial issues should be an integral part of the genetic counseling sessions. Assessment of personal and family history, intrafamilial aspects of risk and illness, psychosocial needs, social support networks, implications of the test for the family, anticipated changes and motivational aspects, were all included in this component. By contrast, some clinical geneticists stressed that these issues should be exclusively addressed during the psychology sessions because of the need for specific professional skills in that area. 
Engagement between counselors and consultands
The relationship between counselor and counselees was stated as a key aspect to promote trust and allow emotional discourse.
"Once, I had a consultand who got pregnant during the PST protocol and did not tell me… I interpreted that as lack of confidence in me… I wonder if it was my fault? We could have offered PND, and she would say yes or no anyway…" [MG] .
The quality of the relationship between counselor and consultand was referred to, as well as having the same professional conducting counseling during the whole protocol. Finally, some professionals stated that a key quality issue in genetic counseling assessment might be the consultand's retrospective perception of the utility of their PST, namely its impact in the consultands' life and the degree of integration of their risk status within their broad life goals, their autonomy, and how confident they felt about the whole process.
"I think it is important that the consultand can look behind without regret, independently of what his/her decision was … It's important how the consultand feels after the process, one year, two years after…" [MG].
Theme 2. Specific Challenges of Counseling Regarding PST for Late-Onset Neurodegenerative Disorders Participants were asked to discuss this question: "Is PST a particular context within the genetic counseling practice, needing specific indicators and tools for the assessment of quality?". Genetics health professionals reported as an exclusive feature of counseling for PST the ambiguity of the health/ illness status, whereby consultands might be experiencing anxiety towards the future at the same time as they are seeking for health information. Self-selection of consultands was also cited, as was the greater impact of an irreversible decision taken by the consultand.
"For someone at-risk to be a mutation carrier, if he/she feels to have given the wrong step, it can be much more devastating than in other types of genetic counseling,"
PST counseling is challenging due to the complexity of the genetic risk and disease information. Professionals stressed they felt the need to be more available than in other healthcare contexts as there are no curative options for LONDs at present; information and decision-making for testing thus pose an additional burden. Professionals stated specifically that sometimes genetic counseling is the only "therapeutic" situation (depending on the disease) where not being tested could be more complex than to be tested; thus, non-directiveness and a multidisciplinary approach play a more relevant role.
"(…) it is rare that on PST people who come to our center are still struggling with serious doubts about deciding to go forward … Consultands might be thinking 'if I have the option of doing this, then why I don't go ahead'? And it seems like it a bigger conflict not to perform PST, than to do it." [MG] Little information was obtained from participants on the issue of assessment of quality of the practice of genetic counseling, with some stating that they had never reflected before on this matter. However, they clearly associated quality to the provision of information and the level of comprehension of the consultand after pre-test counseling. In this regard, nondirectiveness was stated as essential for a neutral process of information giving. The use of clear and understandable terms for the layperson was considered helpful for effective practice. Definition of effectiveness of the process was associated to just one feature: a decision-making process that is facilitated and based on consultands' motivations. Some professionals recalled that psychological instruments could be used, but not restricted, to assess the impact and quality of genetic counseling.
"I don't know how to do it… In the end, it is like asking the consultands to write us a letter letting us know their experience of being tested with us… I am not seeing me with time for this, but for sure it is an holistic process and not only psychological." [MG] No valid quality indicators were mentioned as part of the specific scenario of genetic counseling for PST, although the uptake rate and the number of withdrawals were clearly mentioned as inappropriate measures. The number of at-risk family members that were informed by the consultand after PST was cited as an indirect measure of effectiveness.
Theme 3. Differences in Professional's Perceptions of what Consultands Regard as Quality Issues
We explored the professionals' perceptions about consultands' views on what they would value as effective genetic counseling practice. Some professionals stated they had never thought about this issue, while others stated a lack of interest in consultands' assessment of the topic, as it could not be related to any technically relevant aspect. In contrast, the idea of some practical features such as the duration of consultations, proximity of the center, kindness of the administrative staff, and consultations' physical environment, were mentioned.
"Most of the time what matters are things that are not related to technical issues, but with things such as the sympathy of the secretary, for example…" [CG] "It is for sure nothing related to professional's views… little things, they value other things… I think that consultands rate as quality issues sessions on time, the duration of the sessions, and the availability of the professional to discuss, without hurries or pressures." [MG] However, several professionals believed that consultands might be able to assess relevant issues regarding quality practice. These included respect for ethical principles; relational issues such as empathy, receptivity, and ability to address doubts and emotions; the multidisciplinarity of the team; and the support made available both during the decisionmaking process and in assisting the intrafamilial communication of genetic information after PST.
"Knowing that the protocol assures psychological follow-ups, if needed or requested, makes people feel supported, genuinely interested, to know that somebody is always 'there'." [CP] "Perhaps the very notion that there is a structured protocol…may be a quality indicator from the consultands' perspective. It gives seriousness and credibility to the process, makes people feel more secure, I think." [CP] Although professionals had a notion of the existence of good professional care in the country, they agreed on the need to establish structured supervision to attain genetic counseling goals, and for ethical reasons concerned with the need for continued professional improvement of counseling skills. The harmonization of national practice with respect to PST protocols was revealed as a critical issue.
"It is so important to have more genetic counselors here, they have a better training for these things than doctors… and can perform quality studies with great advantage for our services… I feel at this moment we are working based on our good will, that there isn't any structure for supervision…that things may be perform well but very badly, too… [RG] Almost all professionals finished their interviews asking to be informed about the results of this study, with a request for more training on core competences in genetic counseling for PST, as well as tools for quality assessment of their services and of their personal practice.
Discussion
Quality assessment has become a concern in genetic counseling (Wang et al. 2004; McAllister et al. 2010) , and specific tools for PST have come to the forefront . Our findings address an important and timely issue for genetic counseling research and its clinical practice in Portugal, specifically focusing on quality assessment in the context of PST. They also reflect a view of the current practice in Portugal. However, it must be acknowledged that the study took place in one European country and that the findings may not reflect the situation in other countries.
Information provision, exploration of psychosocial issues, support in the decision-making process, and quality engagement between counselor and consultand were the main aspects addressed by participants, which are in line with previous studies (Cruz et al. 2013; Guimarães et al. 2013) . These are also consistent with the guidelines for genetic counseling for PST for Huntington's disease, which has been used as a paradigm for other LOND's (International Huntington Association IHA and the World Federation of Neurology WFN Research Group on Huntington's Chorea 1994a , 1994b MacLeod et al. 2013) , and with the Reciprocal-Engagement Model of genetic counseling practice (McCarthy Veach et al. 2007) . Of these components, we noted that participants stressed mainly the informative component, which is in accordance with evidence that provision of information is the most substantial component of genetic counseling (Ellington et al. 2005 ) and one of the most salient tenets for practice from the Portuguese professionals' point of view (Mendes et al. 2013) . Moreover, the level of comprehension and recall of the consultand after initial or pre-test sessions were also mentioned as quality indicators for PST. These aspects, although obviously relevant for any counseling process, are however challenged by more comprehensive approaches that highlight the information goal through the consultand's ability to use that information in a meaningful and empowering way, namely to enhance personal control and decision-making (Resta 2006) . In addition, research suggests that supportive and counseling elements of risk communication have shown more benefits than informational or educational elements . Furthermore, some professionals stated that the discussion of psychosocial issues was best addressed in the consultation with the psychologist in the context of the protocol. This approach separates the psychosocial dimension from the genetic counseling process, posing a serious drawback for practice, if we consider that even consultands may not be able to identify psychological needs as effectively as they are able to recognize the need for information or explanation (Davey et al. 2005) . This may hinder the holistic nature of the genetic counseling process in favor of a strict clinical protocol.
Regarding the specificities of genetic counseling for PST, professionals generally highlighted the complexity of the information and the level of ambiguity of the health/illness status. It is evident that professionals found clinical practice for PST demanding and challenging. In fact, due to the limitations of curative responses for several of the conditions within the scope of PST, genetic counseling is often the only therapeutic measure available for consultands and their families (Evers-Kiebooms et al. 2000) . However, if that is the case, it is even more vital that the quality of genetic counseling services is able to be evaluated as part of the audit cycle, which consists of audit, intervention and re-evaluation of services (Royal College of General Practitioners 2013). To achieve this, a credible set of standards is required as the foundation for such a tool.
The professionals who participated in this study revealed, in general, a lack of knowledge about quality tools to assess their practice. National genetic services has not a clear mechanism for measuring quality of genetic counseling that is provided. They did not mention the use of any tool or recognized quality indicator(s) to assess quality of their own practice, having hardly reflected on this previously. This is reflective of findings of other authors (Garland et al. 2003; Zellerino et al. 2009 ). For example, Garland et al. (2003) , in a study of children's mental health services, concluded that the majority of professionals studied did not utilize outcome measures to evaluate and improve their practice. Our results, however, show that effective practice was loosely framed around patient-centered processes, such as the notion of a facilitated and autonomous decision-making process and the consultands' perception of the utility of PST. In this regard, non-directiveness was identified as relevant for practice, because it was deemed as a way to foster patient-centred counseling while promoting the quality of information provision. This feature of care also appeared related to quality of the relationship between counselor and counselee, namely in its capacity to promote trust and allow an emotional discourse (McCarthy Veach et al. 2007; Guimarães et al. 2013) .
Participants mentioned some indicators that should not be used solely as quality outcomes, as they are not necessarily effects of an effective counseling process, but rather more specifically linked to a public health-oriented framework. Some of these were the rates of withdrawals/dropouts, the number of relatives that the consultand had contacted after attending genetic counseling, or the subsequent uptake of genetic testing by relatives. While these suggestions could be indicative of the lack of tools for assessing quality issues in genetic counseling for PST, they nonetheless address relevant aspects for the counseling process and reflect an attempt to engage in a reflective process about their practice.
A significant effort has been made by the clinical genetics community to identify and prioritize quality indicators of practice Zellerino et al. 2009; Williams 2009; McAllister et al. 2010) . Patient satisfaction, patient-perceived control and patient communication are aspects that have been mentioned for over 20 years (Williams 2009) . A systematic review by Payne et al. (2008) concluded that there are no single validated outcome measures available to capture all potential benefits for patients from clinical genetics services and there is space for new measures. Tools for quality assessment are insufficient or lack dissemination amongst international scientific community (Payne et al. 2008) , while the most commonly used methods for assessing outcomes are systematic reviews, Delphi surveys, and qualitative research (Wang et al. 2004; McAllister et al. 2007; Payne et al. 2008) .
The lack of national discussion on these issues in Portugal contributes to an uncoordinated vision of genetic counseling services, as well as divergent insights into practical topics, such as quality assessment, at the national level. Although all interviewed professionals were providing genetic counseling in the PST context, their years of experience varied among the sample, as well as their professional interests and expertise; we believe this diversity has enriched our results, bringing both former models and new insights on the relevance of genetic counseling practice when offering predictive genetic testing at a time where planning and making collaborative standards of care are more difficult to achieve. This could explain the interest of almost all the professionals interviewed regarding the results of the current research and implications for practice from it.
It is increasingly recognized that physicians' perceptions may be significantly discrepant from those of patients Williams 2009) , and that consultands highlight some issues that professionals had not considered (Guimarães et al. 2013) . It is relevant that the issue of how consultands perceive quality of counseling had not been considered previously by most of the professionals interviewed in the present study. In a study of Portuguese consultands' assessment of quality of PST, the appropriateness and adaptation of the protocol to the consultand's personal expectations, needs and relation to consultand's experience of the decision-making process were particularly acknowledged (Guimarães et al. 2013) . Interestingly, participants in that study also evaluated the role of engagement and counseling skills of the counselor, providing a set of recommendations and constructive criticisms relating to the length of the protocol, the time gap between consultations, and the way results were delivered. Other authors confirm that patients highlight the delays and waiting times, as well as process issues (e.g. the interpersonal dimension of care) more frequently, whereas professionals tend to focus more on health professional-related aspects of providing quality care (Silva et al. 2013) .
There is a growing body of research calling for healthcare professionals to form collaborative alliances with patients, with jointly identified goals and strategies (Clark 2005) . This can be a pathway for all professionals and consultands working on quality improvement of genetic counseling practice, beginning from the distinction between healthcare professionals' and patients' perspectives.
Implications for Practice
The main implication for practice emerging from this study is the need for effective tools to enable practitioners to assess the quality of the services they provide and to utilize the results of such assessment to improve patient care. Our results also show that on-going professional training in genetic counseling is needed. Genetic counselors are not professionally recognized in Portugal as yet, while clinical geneticists are still a small group of professionals within medical practice (Mendes et al. 2013) . Enhanced training opportunities for professionals on genetic counseling competences and a more solidified multidisciplinary workforce are required.
This study lends support to the need to attend to specific gaps concerning counseling issues. For instance the provision of a more nuanced psychosocial and family-based support were mentioned by some authors (Mendes et al. 2013) , while the development of clinical supervisor competencies was highlighted as a topical feature for the improvement of the standards of care (Higgins et al. 2013) . Such insights thus raise questions about the use of an overarching base of guidelines for PST, as a whole. The development of disease-specific guidelines might be required in cases where the specificities of the diseases demand modifications in the protocol .
Genetics healthcare in Portugal certainly needs solutions involving instrumental dimensions, but perhaps more importantly, it needs systematization and harmonization of current practice, and adequate training and organization of genetics services that includes a reconfiguration of professional roles, in order to integrate collaborative standards of care (Mendes et al. 2013 ). The same lack was found by Zellerino et al. (2009) in a literature search where no nationally accepted, userdriven, rigorously developed service quality indicators for US clinical genetics were found. Although national guidelines and legislation exist in Portugal, standards of practice are still heterogeneous and there is a clear need, emerging from our study, to develop clinical quality indicators that will support the service quality. National harmonization of legal, psychological and genetic counseling issues could be a source for the desirable standardization of practice.
Conclusions
Attending to what genetics health professionals in Portugal have to say is a very enriching way of understanding the quality issues of genetic counseling in the PST context and to plan effective interventions aimed at specific problems. Furthermore, this study seems to have provided an opportunity for professionals to reflect upon relevant issues of their practice, lending greater understanding of current models of practice and its relation to quality. The upcoming development of a Portuguese quality assessment tool will reflect relevant issues of effective genetic counseling practice based on professionals' views.
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